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Abstract— The paper presents the results of the experimental investigation of the rock physical properties in relation to issues of 
creating scientific fundamentals for new hydrocarbon production technologies. Nowadays easily accessible deposits of oil and gas which 
lies at depths of 2-3 km are gradually being depleted. The production of hydrocarbons from unconventional sources becomes all the 
more urgent. These include shale gas and oil, Arctic hydrocarbon resources, gas hydrates, coal bed methane, oil and gas from deep 
horizons. The development of such deposits requires the creation of new technologies. The knowledge of mechanical and filtration 
properties of rocks lying at great depths is needed for creation of the new oil production technologies. The investigation of the 
dependence of well stability and permeability of rocks on the stress-strain state which is determined by the pressure in the well and its 
bottom hole design in conditions of high rock pressure is required also. For the first time the tests of reservoir rocks from the depths of 
more than 6 km were carried out on the true triaxial load system. The real conditions that occur in the vicinity of the borehole for 
various bottom designs at lowering pressure were experimentally simulated on the unique experimental facility, Triaxial Independent 
Load Test System built in the Institute for Problems in Mechanics of the Russian Academy of Science. It is found that the possibility to 
improve the production rate of a well by increasing pressure drawdown in a well exists despite the low permeability and high strength 
of such rocks. 
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